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Preface 
 
Bless upon God Almighty such that this proceeding on International Conference on 
Research, Implementation, and Education of Mathematics and Sciences (ICRIEMS) 2014 
may be compiled according to the schedule provided by the organizing committee. All of 
the articles  in this proceeding are obtained by selection process by the reviwer team and 
already ben presented in the Conference on 18 – 20 May 2014 in the Faculty of 
Mathematics and Natural Sciences, Yogyakarta State University. This proceeding consists 
of 344 parallel papers, and comprises 9 fields, that is mathematics, mathematics education, 
physics, physics education, chemistry, chemistry education, biology, biology education, 
and science education.  
The theme of ICRIEMS 2014 is ‘Global Trends and Issues of Mathematics and 
Science and the Education’. The main articles in this conference are given by five keynote 
speakers, which are Prof. Dean Zollman (Physics Department, Kansas State University), 
Prof. David F. Treagust (Center of Education, Curtin University), Prof. Dr. Amy Cutter-
Mackenzie (School of Education, Southern Cross University, Australia), Prof. Tran Vui 
(Hue University, Vietnam), and Asst. Prof. Dr. Duangjai Nacapricha (Faculty of Science, 
Mahidol University). The conference is also supported by the LPTK (Lembaga Pendidikan 
Tenaga Kependidikan) Forum from Faculty of Mathematics and Sciences that consists of 
12 universities all over Indonesia. Each member of the Forum contributed one invited 
speakers, such that there are an additional 10 invited speakers presenting in the forum. 
Besides the keynote and invited speakers, there are also 344 parallel articles that presented 
the latest research results in the field of mathematics and sciences, and the education.  
These parallel session speakers come from researchers from Indonesia and abroad, 
including Malaysia and Australia.  
Hopefully, this proceeding may contribute in disseminating research results and 
studies in the field of Mathematics and Sciences and the Education such that they are 
accessible by many people and useful for the Nation Building. 
 
Yogyakarta, June 2014 
The Editor Team  
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Forewords from The Head of Committee 
 
Assalamu’alaikum wa Rahmatullahi wa Barakatuh 
May God bless upon us.  
 
Your excellency The president of UNY Prof. Dr. Rochmat 
Wahab, M. Pd., M.A., ladies and gentlemen, good morning 
and welcome to State University Yogyakarta.  This seminar 
entitled International Conference on Research, 
Implementation, and Education of Mathematics and Science 
(ICRIEMS): global trends and issues on mathematics and 
science and the education is organized by the Faculty of 
Mathematics and Science, State University of Yogyakarta 
working together with 12 members of the Association of the 
Faculty of Math and Sciences from Teacher Education 
Program (LPTK).  This seminar is also dedicated to the 
golden aniversary of UNY; 1 among 90 academic activities 
dedicated to the aniversary. 
 
Ladies and gentlemen, on behalf of the committee of this conference, I would like to 
express highest appreciation and gratitudes to the keynote speakers, including: 
 
1. Prof. David F. Treagust (Center of Science Education Curtin University) 
2. Prof. Dean Zollman (Physics Dept, Kansas University, 
US) 
3. Dr. Amy Cutter-Mackenzie (School of Education, Southern Cross University, 
Australia) 
4. Asst. Prof. Dr. Duangjai Nacapricha (Faculty of Science , Mahidol University) 
5. Prof. Tran Vui (College of Education, Hue University, Hue City, Vietnam) 
 
Secondly, I would like also to give sincere thanks and gratitudes to the speakers from 10 
College of Educations, including: 
1. Universitas Negeri Surabaya (UNESA): Prof. Dr. Muchlas Samani, and 33 speakers  
2. Universitas Negeri Jakarta (UNJ): Prof. Dr. Gerardus Pola, and 7 speaker 
3. Universitas Pendidikan Indonesia (UPI): Dr. Hary Firman, and  
4. Universitas Negeri Malang (UM): Prof. Effendi, Ph.D 
5. Universitas Negeri Padang (UNP): Prof. Tjeerd Plomp 
6. Universitas Negeri Semarang (UNNES): Prof. Dr. Supriyadi Rustad 
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7. Universitas Pendidikan Singaraja (UNDIKSA): Prof. Dr. I Nengah Suparta, M.Si 
8. Universitas Negeri Makasar (UNM): Oslan Junaidi, Ph.D 
9. Universitas Negeri Gorontalo (UNG): Prof. Dr. Sarson Pomalto, M.Pd 
10. Universitas Negeri  Yogyakarta (UNY): Dr. Jaslin Ikhsan 
 
Next, I also would like to thanks to our special guests and speakers from: 
1. Universitas Pendidikan Sultan Indris (UPSI), Malaysia 
2. University of Mahidol, Thailand 
3. University of Malaysia in Trengganu 
Next, I would like to thanks and welcome to 379 speakers from the entire Indonesia and all 
participants registered in this seminar.  
 
 Ladies and gentlemen, recently the number of research and publication on mathematics 
and science and the education is vulnarable. It is nescessary for us to organise, to share, and 
to publish the results of the research in this conference. I hope the conference will bear 
fruitful results and promote networking and future collaborations for all participants from 
diverse background of expertise, intitutions, and countries to promote science, 
mathematics, and the education.  
 
Finally, I am delighted to thank the committee members who have been working very hard 
to ensure the succes of the conference.   
 
Please enjoy the conference and enjoy Yogyakarta, the city of education, tourism, and 
culture. Thank you very much. 
 
 
Assalamu’alaikum wa rahmatullahi wa barrakatuh 
 
 
 
 
 Dr. Slamet Suyanto, M. Ed. 
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Forewords from The Dean of Faculty of Mathematics and Natural Sciences, 
Yogyakarta State University 
 
Assalamu’alaikum warahmatullahi wabarakatuh 
May peace and God’s blessings be upon us all. 
On behalf of the Organizing Committee, first of all allow me to extend my warmest 
greeting and welcome to the International Conference on Research, Implementation, and 
Education of Mathematics and Sciences 2014, held in Yogyakarta State University, one of 
the qualified education universities in Indonesia. 
To celebrate the 50th Commemoration of Yogyakarta State University, our faculty, in 
collaboration with Forum of MIPA LPTK, has the opportunity to conduct International 
Conference on Research, Implementation, and Education of Mathematics and Sciences 
2014. This conference proudly presents five keynote speeches by five fabulous speakers: 
Prof. Dean Zollman, Prof. David F. Treagust, Prof. Dr. Amy Cutter-Mackenzie, Prof. Tran 
Vui, and Asst. Prof. Dr. Duangjai Nacapricha, around 380 parallel speakers with 344 orally 
presented articles. 
Distinguished guest, ladies and gentlemen, 
The independence of a country is impossible to gain if the education does not become the 
priority and it is not supported with the development of technology. We all know that the 
technology development could be achieved if it is supported by the improvement of firm 
fundamental knowledge. The empowerment of fundamental knowledge could not be 
separated from research which is related to the development of technology and the learning 
process in school and universities. 
This conference is aimed to pull together researchers, educators, policy makers, and 
practitioners to share their critical thinking and research outcomes. Therefore, we are able 
to understand and examine the development of fundamental principle, knowledge, and 
technology. By perceiving the matters and condition in research and education field of 
mathematics and sciences, we could take a part in conducting qualified education to reach 
out the real independence of our nation. 
Distinguished guest, ladies, and gentlemen 
This conference will be far from success and we could not accomplish what we do without 
the support from various parties. So let me extend my deepest gratitude and highest 
appreciation to all committee members. I would also like to thank each of participants for 
  Proceeding of  International Conference On Research, Implementation And Education  
Of Mathematics And Sciences 2014, Yogyakarta State University, 18-20 May 2014   
 
 
vii 
 
attending our conference and bringing your expertise to our gathering. Should you find any 
inconveniences and shortcomings, please accept my sincere apologies. 
To conclude, let me wish you fruitful discussion and a very pleasant stay in Yogyakarta. 
Wa’alaikumsalam warahmatullahi wabarakatuh 
 
 
Dr. Hartono 
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